Purpose: This study aims to explore the mediating role of sense of coherence in the relationship of type C personality and depression among newly diagnosed breast cancer patients. Methods: A descriptive and correlational survey was conducted in 600 breast cancer patients aged ≥18 years from September 2018 to March 2019 in Zhengzhou, China. The demographic questionnaire, Cancer Behavior Scale, Sense of Coherence Scale and Hamilton Depression Scale were included in this study. Data analysis was performed by correlation analysis, multiple linear regression analysis, and structural equation modeling. Results: The valid questionnaires were 575 (effective response rate: 95.8%). The score of sense of coherence was negatively correlated with type C personality and depression (r = −0.41, P < 0.01; r = −0.58, P < 0.01); the score of type C personality and depression were positively correlated (r = 0.51, P < 0.01). The results of multiple linear regression analysis revealed that the effect of type C personality on depression was partly mediated by sense of coherence, which was confirmed by structural equation modeling. The mediation effect accounts for 45.2% (0.269/0.594) of the total effect. Conclusion: The results of this study revealed that sense of coherence as a partial mediating role is essential for reducing the influence of type C personality on depression. Early and targeted psychological interventions on sense of coherence are needed to alleviate the symptom of depression in newly diagnosed breast cancer patients.
Introduction
Breast cancer is one of the commonest malignant tumors in the world and a leading cause of death for women. The International Agency for Research on Cancer 1 estimates that there are about 18.1 million newly diagnosed cancer patients worldwide in 2018, of which 2.1 million are breast cancer. Compared with other countries, the incidence of breast cancer in China is lower. 2 However, since the 1990s, breast cancer incidence has grown at more than twice the rate of global incidence. 3 Breast cancer has become the sixth leading cause of death in Chinese women. Patients diagnosed with breast cancer are often exposed to negative emotions, such as anxiety, depression and some other psychological consequences. 4, 5 Breast cancer patients are more likely to be depressed than the general population, 6, 7 which is related to the particularity of the diagnosis, treatment and rehabilitation process of the disease and the change of the body image. In addition, the psychosocial problems of breast cancer patients have not been released or treated for a long time, which may seriously affect the quality of life of breast cancer patients. 8, 9 Perhaps, as a result, the treatment and intervention of depression in newly diagnosed breast cancer patients has drawn an extensive attention. Comprehensive knowledge of the determinants of depression in breast cancer patients is the fundamental first step to ameliorate their symptoms.
Previous studies have shown that type C personality was a predictive variable of breast cancer. 10 In 1988, Baltrusch, 11 the first one who proposed type C pattern (cancer character or type C personality), believed that it is closely related to the occurrence of malignant tumors through a psychological-physiological mechanism. 12 As the long-term negative emotions of the type C personality group cannot be vented, coupled with negative life events, bad behavior, vitamin deficiency and so on, are thought to cause neuroendocrine and immune system disorders, which may lead to tumors. 13 In addition, compared with other cancers, breast cancer patients are more likely to exhibit type C personality, which was related to selfimage disorder and impaired self-esteem. 10 Some researchers believe that type C personality can not only directly affect individual depressive symptoms, but also indirectly reduce the occurrence of depression through some positive psychological mechanisms. 12 Therefore, an in-depth study of the relationship between type C personality and depression is essential to understand and to identify strategies to promote the mental health of newly diagnosed breast cancer patients.
In 1979, Antonovsky proposed the Salutogenic Model of Health, which considers that the protective factors that promote mental health can activate and enhance the available resources of individuals when facing stress, so that they can maintain mental health successfully. Sense of coherence (SOC) is a core concept of the Salutogenic Model of Health. It reflects an individual's general perception and feeling of the outside world, and it is an inherently stable and lasting self-confidence. 14 The higher SOC, the stronger the individual's ability to use resources and cope with pressure. SOC consists of three components: comprehensibility (individual's logical understanding and cognitive ability of life), manageability (individual's ability to perceive and control life), and meaningfulness (individual's emotional input into life). 15 Some studies [16] [17] [18] have indicated that SOC not only was a protective factor against depression but also can be used as a positive resource for anti-depression. People with a higher level of SOC reported fewer mental symptoms, such as anxiety, depression and so on, with the prevalence of depression significantly reduced. 19 As a predictive variable for health-related quality of life in breast cancer patients, SOC acts a primary effect compared with spirituality and religious coping. 20, 21 SOC has also been proposed as a mediator in the relationship of perceived stress and depression among older stroke patients. 22 But, the potential influence of type C personality on depression and the association of SOC and depression among newly diagnosed breast cancer patients have not been explored. Furthermore, the mediation effect of the SOC in the relationship of type C personality and depression in newly diagnosed breast cancer patients have not been confirmed. Therefore, the objective of this present study is to explore the direct and indirect association between type C personality and depression and to validate the mediation mechanism of SOC on this relationship among newly diagnosed breast cancer patients.
Pondering the associations of the aforementioned variables, this study aims to use a mediation model to clarify the direct/indirect association and the underlying mechanisms of these variables. 23 Therefore, the following hypotheses were proposed: hypothesis 1 (H1), type C personality and depression are positively and directly correlated; hypothesis 2 (H2), type C personality and SOC are negatively and directly correlated; hypothesis 3 (H3), SOC and depression are negatively and directly correlated; and hypothesis 4 (H4), type C personality and depression are positively and indirectly correlated through SOC as a mediator. [24] [25] [26] 
Methods

Design, Setting and Sample
This descriptive and correlational survey was conducted in the department of breast surgery and oncology, First Affiliated Hospital of Zhengzhou University, Zhengzhou, China from September 2018 to March 2019 by using convenience sampling. Before starting the study, participants should be aware of the purpose of the study and provide informed consent. Participants were required to meet the following criteria. Inclusion criteria: (1) was newly diagnosed breast cancer at least one postoperative histological evaluation, 27 (2) was able to communicate and cooperate with researchers through words or language, (3) ≥18 years old, (4) knew the purpose of this study and volunteered to participate. Exclusion criteria: (1) with severe cognitive impairment, (2) with severe heart failure, respiratory failure and other serious acute or chronic diseases. According to the criterion proposed by Thompson 28 in 2000, the ratio of sample size and observed variables is at least 10:1 to 15:1. Thus, the needed number of participants was determined as 190 to 285. However, 600 individuals were recruited to this survey in fact.
Data Collection and Measurements
Before data collection, researchers were obliged to explain to participants the purpose of the study and the points for attention in filling out the questionnaire. The investigators of data collection were professionally trained; the one-toone and face-to-face data collection method was employed. The questionnaires were completed by participants themselves within 1 week after the diagnosis, and immediately following completion.
The following questionnaires were used in this research: demographic characteristic questionnaire (ie, age, gender, body mass index (BMI), marital status, profession, degree of education, type of surgery, monthly income, dietary habit, and contact information); Cancer Behaviors Scale (CB); 29 Sense of Coherence Scale (SOC); and Hamilton Depression Scale (HAMD).
Cancer Behaviors Scale
The Chinese version of CB was used to screen the cancer behaviors. This scale is currently the most commonly used tool for assessing type C personality. It includes 97 items, nine dimensions: Anxiety, Depression, Anger, Exin-anger, Exout-anger, Rational, Control, Optimism, and Social Support. 29 Each item is scored on a 4-point Likert scale ranging from 1 (rarely or not at all) to 4 (most or all the time), and some reverse scoring items range from 4 to 1. The total score ranges from 97 to 388 points, where a higher score indicates a more obvious type C personality. In this study, the Cronbach's alpha reliability coefficient for the total CB was 0.800.
Sense of Coherence Scale
This scale was developed by Antonovsky, 30 consisted of three dimensions (comprehensibility, manageability, and meaningfulness) and 13 items, which has been found capable of evaluating the internal stability of individuals. The items on this scale are recorded on a 7-point Likert scale, and each item ranges from 1 to 7. The total score of this scale ranges from 13 to 91. The higher total score indicates stronger SOC. 22 In our study, the Cronbach's alpha of SOC was 0.765.
Hamilton Depression Scale
The HAMD scale, compiled by Hamilton in 1960, is the most widely used scale in the clinical assessment of depression. Its total score better reflects the severity of the disease. 31 HAMD-24 was used in this study, with 24 items, seven dimensions. Most items range from 0 to 4 (none; mild; moderate; severe; very severe), and few items range from 0 to 2 (none; mild to moderate; severe). The total score ranges from 0 to 76, in which higher score denotes by the more serious depression. According to Davis JM's classification criteria, 29 total score of >20 points can be considered to be depression. For our study, the Cronbach's alpha was 0.825.
Ethical Approval
Prior to this research, the research protocols have been approved by the Ethics Committee of the first affiliated Hospital of Zhengzhou University in China. The objective of this study was communicated with all participants and the written informed consent was obtained. This study was conducted in accordance with the Declaration of Helsinki. Questionnaires were collected anonymously in order to protect the privacy of participants.
Statistical Analysis
The IBM SPSS Statistics 23.0 was used for statistical analyses, such as descriptive analysis, Pearson correlation analysis and multiple linear regression analysis. The structural equation modeling (SEM) was constructed by the AMOS Graphics 22.0 to analyze the effect of type C personality and SOC on depression. All statistical analyses were two-tailed text and were evaluated at a level of statistical significance of 0.05. The sample characteristics were described by using percentages and frequencies. Descriptive statistics for type C personality, SOC, and depression scores were described by means, standard deviations and range of scores. Pearson correlation analysis was performed to explore the relationship among the type C personality, SOC, and depression. Multiple linear regression was established to explain whether SOC could mediate the relationship of type C personality and depression. Some epidemiological investigation reports in China 32,33 and abroad 34, 35 showed that age, marital status, type of surgery, degree of education and personal income are related to depression in breast cancer patients. Therefore, a triple multiple linear regression analysis was established in this study. Firstly, the above-mentioned five sociodemographic factors (ie, age, marital status, type of surgery, degree of education and monthly income) were adopted in Model I as controlled variables. Then, on the basis of Model I, type C personality dimensions were added in Model II. In addition, Model III was built with dimensions of SOC based on the Model II. Finally, the SEM and the bootstrap method (2000 replicates) 36 were employed to validate the hypotheses of the relationship among type C personality, SOC and depression, by using the AMOS Graphics 22.0. The bootstrap method is more accurate than Baron and Kenny's 23 or Sobel's 37 methods and has higher statistical power. The structural model pathway is shown in Figure 1 .
Results
Sample Characteristics
Excluded the questionnaire with a completion rate below 80% or low-quality writing. Finally, the total number of valid questionnaires was 575 (effective response rate: 95.8%). The age of the breast cancer patients was ranged from 18 to 78 years old, and the mean age was 42.72 (SD = 11.99). The detailed demographic characteristics of the participants are provided in Table 1 .
Description of the Measurements
The means, standard deviations of the CB, SOC, HAMD were 229.22 (SD = 23.93), 73.31 (SD = 8.97), 17.30 (SD = 7.14). The score of the CB, SOC, HAMD were ranged from 171 to 296, 38 to 87, 0 to 40, respectively. In addition, 27.0% (N = 575) of participants had a HAMD score of more than 20 and were identified as suffering from depression.
Correlation Analysis of CB, SOC and HAMD
The relationships among CB, SOC and HAMD are performed in Table 2 . It showed that CB was negatively correlated with SOC (r = −0.40, P <0.01). The CB score was positively correlated with the HAMD score (r = 0.51, P < 0.01). The SOC score had a negative correlation with the HAMD score (r = −0.58, P < 0.01).
The Effect of SOC on the Relationship of Type C Personality and Depression Multiple Linear Regression Analysis
With socio-demographic variables as the controlled variables, depression as the dependent variable, the dimensions of type C personality and SOC as predictive variables, a triple linear regression equation was established. The results are shown in Table 3 . In Model I (F = 5.191, P < 0.01, R 2 = 0.023), we found that the socio-demographic variables account for 2.3% of the variation of depression, which accounted for a significant portion. Age, type of surgery, spouse status and monthly income were significant predictors in it. In Model II (F = 31.050, P < 0.01, R 2 = 0.326), type C personality dimension was involved in the regression model after controlling for socio-demographic variables, all these variables explained 32.6% of the variation in depression, of which 30.3% were explained by type C personality. These variables of anger, exinanger, exout-anger, control and social support were recognized as significant predictors of depression in Model II, but age and monthly income became insignificant in it. In Model III (F = 47.437, P < 0.01, R 2 = 0.475), SOC dimensions were included in the multiple linear regression model and additionally explained 14.9% variance of depression. Type of surgery and spouse status as predictors of depression were not <3 ,000, 2: 3,000-5,000, 3: 5,000-10,000, 4: 10,000-20,000, 5: >20,000). a P < 0.01; b P < 0.001. significant anymore. The influence of various dimensions of type C personality on depression declined to some extent. For example, exin-anger and social support were no longer a significant predictor of depression. But three dimensions of SOC (ie, comprehensibility, comprehensibility manageability and meaningfulness) became significant. Moreover, there was no collinearity issue among the independent variables of the three models.
Structural Equation Modeling
The SEM was employed to verify the significance of the mediation model, and it consists of three latent variables (ie, CB, SOC, HAMD) and 19 observed variables (dimensions of the three scales). Path analysis of the model is shown in Figure 2 . It confirmed that type C personality was negatively correlated with SOC (path coefficient = −0.524) and positively correlated with depression (path coefficient = 0.323). Meanwhile, SOC was negatively correlated with depression (path coefficient = −0.514). In Table 4 , the result of goodness-of-fit indices showed the SEM fitted with data well and was significant. The standardized indirect effect and total effect of type C personality on depression and the standardized direct effects between type C personality, SOC and depression are reported in Table 5 . The bootstrapped 95% confidence interval (CI) of indirect effect between CB and HAMD did not include 0 (0.203-0.344), which indicated that SOC had a significant mediation effect on the relationship of type C personality and depression (path coefficient = 0.269). It also demonstrated that SOC as a partial mediator, the effect on depression accounted for 45.2% (0.269/0.594) of the total effect. Hence, these above results indicated that the previous hypotheses (H1-H4) were all valid.
Discussion
Depression is one of the most common complications after the diagnosis of breast cancer, and it is further recognized as a significant determinant of quality of life. In this study, the overall prevalence of depression in breast cancer patients was 27.0%, which is within the range of 8.1-89.2% reported in previous studies. [38] [39] [40] An increasing number of studies reveal the importance of focusing on breast cancer patients' physical and mental health. However, the mediation effect of SOC on the relationship of type C personality and depression has rarely been reported in previous studies. Hence, the objective of this study has two parts: (i) analysing the relationship of type C personality, SOC and depression; (ii) investigating the potential mediation effect of SOC in the above-mentioned relationships.
Correlation of Type C Personality, SOC and Depression
The present study showed that type C personality had a positive relationship with depression. The more obvious type C personality carries, the more risk of depression, which was in accord with the findings of Conrad et al. 41 People with type C personality are thought to over inhibit their real emotions and pursues perfection, especially in breast cancer patients. This lack of emotional release is thought to be associated with low self-confidence and selfefficacy in individuals, and enhance the generation of stress, thus further producing depressive symptoms. And specific intervention to reduce the depression in type C personality patients with breast cancer can be carried out in the future. 13 We found that SOC was negatively correlated with type C personality. This finding was consistent with the points of Collins 42 and Kase et al. 43 To some extent, the type C personality has similarities with the personality characteristics of neuroticism. People with these characteristics are always pursuing perfection and forcing themselves to do things that are reluctant. However, SOC can be defined as a kind of positive psychology, and it emphasizes coping with psychological problems in a positive way. Thus, people with stronger psychological coherence are likely to have less characteristics of type C personality and can adopt a better way to express their emotions. Simultaneously, SOC was negatively correlated with depression as well, which was consistent with the findings of Kovi et al 44 and Lopez-Martinez et al. 18 A higher level of SOC can be flexibly adapted to specific circumstances, such as stress, depression, etc. In conclusion, the stronger SOC lowers the risk of depression.
Mediation Effect
Studies [32] [33] [34] [35] have shown that depression was significantly associated with many aspects, such as young women, single or divorced or widowed, mastectomy, low level of education and less incomes. In the present study, spouse status and monthly income were recognized as predictive factors of depression in Model I of the regression equation. However, in Model Ⅱ and Model Ⅲ, type of surgery, income and spouse status were no longer significant. This revealed that such variables may act on the depression of newly diagnosed breast cancer patients by type C personality or SOC. The results of multiple linear regression analysis indicated that type C personality exerted an indirect effect on depression through SOC. According to the comparison of Model I, Model II, and Model III, it was revealed that 30.3% of variance was explained by type C personality and 14.9% was explained by SOC. Moreover, the results of SEM confirmed that SOC played a partial mediating role between type C personality and depression. It also indicated that in addition to sense of coherence, there are other mediating variables between type C personality and depression, which deserve further exploration and verification. Thus, it was confirmed by this present research that type C personality not only directly affects the depression but also indirectly explains the depression through SOC. It also revealed that the one who has high levels of SOC would be less likely to suffer from depression. With regard to our findings, we can explain the mediating role of SOC with the following points. SOC is a health promotion factor that can flexibly adopt appropriate strategies to accommodate emotional changes. When an individual experience negative emotions, the SOC will play a protective buffer role to make them have a better control and guide their emotions, stop over-suppressing their true feelings, make people more confident, and reduce the incidence of depression. At first, Antonovsky 30 argued that SOC is a relatively stable sense of confidence, but it is thought to change with external or internal factors in a particular circumstance. SOC is considered to be more dynamic and flexible than before. It can change over time or be improved by some interventions. 45, 46 Therefore, some effective interventions should be developed to improve the SOC in order to counter the bad emotions. Such an intervention should be designed around the central tenets of SOC (ie, comprehensibility, manageability, meaningfulness) to be delivered to the newly diagnosed breast cancer patient with the following: (1) From an internal perspective, guide the patients to face up to negative emotions; from an external perspective, help them to understand the pathogenesis, treatment options and prognosis conditions of breast cancer. (2) Teach and encourage patients to mobilize all available resources and take active measures to address the challenges posed by cancer. (3) Help them to develop strategies to manage emotions and cope with breast cancer in an adaptive manner is valuable and meaningful for a healthy life.
Limitations of the present study: (1) The data collection from only one public hospital in Zhengzhou, Henan Province, China, and the convenient sampling method limit the generalizability of our findings. (2) In this study, we only discussed the mediating role of SOC in the relationship between type C personality and depression. However, the mediation effect of SOC is partial, there may be some other variables existed in the SEM, which has not been confirmed, such as self-efficacy, hope and spirituality. (3) At the time of data collection, therapeutic schedule for some patients has not been determined. Therefore, the influence of treatment on depression was not clear in this study, which should be completed in the future. (4) The participants of this study were only newly diagnosed breast cancer patients within 1 week after diagnosis, considering that their psychological processes would change over time. A cross-sectional research cannot accurately explain the mediation effect of SOC in different periods. Therefore, a longitudinal survey can be conducted in future to explore the changing trend of the mediating role of SOC.
Conclusion
The present study explored the mediation effect of SOC in the relationship of type C personality and depression. Newly diagnosed breast cancer patients are more likely to Notes: An SEM was considered to have a good fit if all path coefficients were significant at the level of 0.05; χ 2 /df, was <3; the root-mean-square error of approximation (RMSEA) was <0.08; as well as the goodness-of-fit index (GFI), the adjusted goodness-of-fit index (AGFI); the normed fit index (NFI), the comparative fit index (CFI) and the incremental fit index (IFI) were ≥0.90. use positive strategies to counter type C personality when they experience high levels of SOC, thereby reducing the incidence of depression. Therefore, the findings have implications for nurses and healthcare personnel. Early and targeted psychological interventions on SOC for newly diagnosed breast cancer patients are needed to alleviate the symptom of depression. By acknowledging the three aspects of SOC, healthcare providers can provide relevant, targeted information and health education and psychological guidance to cancer patients to reduce their depression. In addition, further studies will investigate the influence of the type of surgery and treatment in the mediation model with longitudinal designs, and explore other potential mediators between type C personality and depression.
Abbreviations SOC, sense of coherence; CB, cancer behavior scale; HAMD, Hamilton depression scale; SEM, structural equation modeling.
